Atypical features were incorporated into the American Psychiatric Association's Diagnostic and Statistical Manual, Fourth Edition (DSM-IV, 1994) as an illness specifier for major depression and dysthymia. The validity of depression with atypical features was supported by differences relative to depression with melancholic features in syndromal symptoms, course of illness, biology, family history, and treatment response. This paper reviews post-DSM-IV literature relevant to the validity of depression with atypical features. Most studies support the pre-DSM-IV findings. Again, course of illness, biological, family, and treatment differences are shown between melancholia and depression with atypical features. Several biologic studies report nondepressed controls have mean values between depressed subjects having atypical features and other depressed patients. This suggests atypical depression is a distinct depressive group rather than a milder form of melancholia. In addition, some studies show distinctions between depressed subjects with atypical features and those having neither atypical nor melancholic features. As depression with atypical features separates not only from melancholia but also from other depressed groups and controls over a range of meaningful distinctions, we conclude it is a valid clinical syndrome, useful both heuristically and in driving treatment decisions.
INTRODUCTION
This review focuses on post-1994 studies addressing the validity of the atypical features specifier for depressive illness as defined by the Diagnostic and Statistical Manual, Fourth Edition (DSM-IV) (APA, 1994) . The historical context of atypical depression and validating studies published before 1994 have been adequately summarized (Stewart et al, 1993; Rabkin et al, 1996; Lam and Stewart, 1996) . The current review follows the outline for establishing syndrome validity proposed by Robins and Guze (1970) , as amended by Klein (1989) and Kendell (1989) . Robins and Guze proposed that validation of psychiatric syndromes requires investigations into five areas of psychopathology: symptoms, biology, family history, course of illness, and differential diagnosis (ie, using the other four areas to distinguish the proposed syndrome from established syndromes). The more psychopathologic areas in which two syndromes differ, the more likely the syndromes' pathophysiologies differ. Klein (1989) introduced 'pharmacologic dissection' as an additional validating criterion. Klein observed that effective treatments normalize pathologic symptoms while producing little but side effects in normals. For example, lithium removes manic symptoms but does not make those without bipolar disorder depressed. Insofar as they normalize those afflicted while having little effect on normals, effective pharmacological agents can be assumed to directly affect the underlying pathophysiology specific to the disorder. Thus, pharmacological dissection posits that if patients with similar symptoms have substantively different benefits from a pharmacological intervention, pathophysiological differences are implied. Therefore, differential treatment response can validate syndromal distinctions. Kendell (1989) argued that true biological distinctions should show points of rarity. That is, some biological measure should cluster around high or low values with few measurements in between. However, the hallmark measurements of many illnesses (eg, hypertension, diabetes) appear on a continuum with normality, yet are considered distinct illnesses. Points of rarity imply biological difference, but failure to show them does not rule out a pathophysiological difference. This should be especially true for psychiatric illnesses where the pathophysiology is unknown or poorly understood.
Does the post-DSM-IV literature confirm the validity of depression with atypical features? We will address each of the Robins and Guze criteria, as amended, to determine whether studies distinguish depressed patients with atypical features from those with melancholia. In addition, we will consider whether atypical depression can also be distinguished from other nonmelancholic depression, that is, from depressed patients having neither melancholic nor atypical features. Although distinguishing atypical depression from melancholia comports with the Robins and Guze requirement of distinguishing a proposed syndrome from an established one, its distinction from other nonmelancholic depression would help establish its potential utility beyond imperfectly identifying patients who do not have melancholic illness (Parker et al, 2002) . Table 1 defines the relevant terms used in this discourse.
POST-1994 VALIDITY OF DSM-IV DEPRESSION WITH ATYPICAL FEATURES Symptoms
Depressive symptoms distinguish melancholic and atypical features by definition and, therefore, do not lend themselves to validity testing. It is perhaps surprising, however, that nondefinitional symptoms, such as feelings of worthlessness and diurnal variation, have not been investigated.
Biological Studies
McGinn et al (1996) , (see Table 2 ), studied 114 patients with major depression, including 33 with atypical features, 29 with mood reactivity but without atypical features, and 52 without significant mood reactivity. Many in the latter group may be assumed to have melancholic features as 98% met the Research Diagnostic Criteria (Spitzer et al, 1978) for endogenous depression. Cortisol was measured before and after 75 mg desipramine given intramuscularly. A previous study showed blunted cortisol response to desipramine in depressed patients with melancholic features compared with never depressed controls (Asnis et al, 1985) . If depression with atypical features shares the biology of melancholia, cortisol response to desipramine should also be blunted in patients with atypical depression. Instead, McGinn et al (1996) found that the desipramine-induced cortisol response was significantly less blunted in depressed patients with atypical features relative to other depressed subjects. Although nondepressed controls were not included in the McGinn et al report, those with atypical depression had cortisol responses to desipramine similar to values of the published never depressed controls. This suggests that patients with atypical depression do not have the HPA abnormality common to melancholia, at least as measured by cortisol response to desipramine. Nonatypical patients with and without mood reactivity did not differ, both groups having cortisol responses to desipramine that approximated the published reports for melancholia, and blunted relative to the published reports for controls (Asnis et al, 1985) . A strength of the McGinn et al study is the separation of those without atypical features into mood reactive and mood nonreactive groups. The mood reactive group would not meet DSM-IV criteria for melancholic features, thus represents the critical undifferentiated group. Limitations include lack of a never depressed comparison group. Also, although patients with mood nonreactive depression conceptually have melancholia (Klein, 1974) , McGinn et al did not identify which patients had melancholic features. Geracioti et al (1997) measured cerebrospinal fluid (CSF) corticotropin-releasing hormone (CRH) in 10 depressed patients, 'the majority of whom had at least one 'atypical' symptom', and 15 never depressed, age-and sex-matched controls. Cortisol, adrenocorticotropin hormone (ACTH), and CRH are hypersecreted in melancholia (Wong et al, 2000) . If atypical depression is a milder form of melancholia, depressed subjects with atypical features should show elevated CSF CRH. Contrary to this expectation, Geracioti et al reported significantly lower CSF CRH in this group of depressed patients than in controls. Plasma cortisol was normal, and plasma ACTH tended (ie, po0.1) to be low. The Geracioti et al study is limited, in that the DSM-IV criteria for atypical features were not assessed. In addition, a concurrent comparison group with melancholic features would have allowed firmer inferences. Anisman et al (1999) investigated cortisol, ACTH, epinephrine, norepinephrine, and two cytokines (IL-1b and IL-2) in 74 depressed outpatients and 27 never depressed controls. The depressed subjects were assessed for the presence or absence of atypical features. None had melancholic features. Major depressives with atypical features had decreased morning cortisol relative to undifferentiated major depression and controls. The undifferentiated depressed subjects did not differ from the controls. Strengths of this study include inclusion of a never depressed control group and assessment of depressive subtypes. Weaknesses include lack of a comparison group with melancholia. This study, collectively with the previous studies of HPA axis pathology in atypical depression, raises questions of the central role of hypercortisolemia and/or excessive brain CRH in the pathophysiology in affective disorder in general. Rather, hypercortisolemia may characterize some depressive disorders, but hypocortisolism may be found in others. Fountoulakis et al (2004) investigated single-photon emission computerized tomography (SPECT) in 50 depressed patients with DSM-IV major depression, including subtype assessment. Fountoulakis et al reported perfusion in 17 brain regions (see Table 3 ). Patients with melancholic Atypical depression/depression with atypical features. These terms are used interchangeably to refer to the depressive group defined by the DSM-IV criteria for depression with atypical features. First, major depression or dysthymia must be present. Second, there must be significant mood reactivity. Third, two of the four associated symptoms (from among: hyperphagia, hypersomnia, leaden paralysis, and rejection sensitivity) must be present to a significant degree. Finally, patients cannot also meet criteria for catatonic or melancholic features during the same depressive episode Melancholia/depression with melancholic features. These terms interchangeably denote subjects meeting DSM-IV criteria for depression with melancholic features. Major depression must be present, as well as either nearly pervasive anhedonia or mood nonreactivity. Subjects must also report three of six additional symptoms: a distinct quality to their mood (i.e., that it is not similar to grief), significant early morning wakening, excessive or inappropriate guilt, significant anorexia or weight loss, morning worsening and marked psychomotor agitation, or retardation. For symptoms duplicating criteria for major depression, thresholds are higher for melancholic features. For example, early morning wakening must be at least 2 h too early virtually every day. Undifferentiated depression. These are patients meeting DSM-IV for a depressive disorder who have neither atypical nor melancholic features. In general, these patients also do not have psychotic, catatonic, or seasonal features, but this is not always explicitly stated in the cited studies.
features (N ¼ 16) and undifferentiated depressed subjects (N ¼ 20) each differed from controls (N ¼ 20) in 10 brain regions, but did not differ from each other in any of the 17 regions. In contrast, atypically depressed patients (N ¼ 14) differed from those with melancholia in nine regions and from undifferentiated patients in 10 regions, while showing differences from controls in five brain regions. In two brain regions, patients with atypical depression differed from both controls and at least one of the other depressed groups. The overall picture was that relative to the other two depressed groups, those with atypical depression had increased frontal, temporal, and parietal perfusion coupled with decreased occipital perfusion. Relative to controls, patients with atypical depression also had increased right frontal perfusion, whereas those with melancholia and undifferentiated depression had decreased perfusion in the majority of nonoccipital regions. Thus, all three depressed groups showed abnormal perfusion, but the patterns differed. Melancholia and undifferentiated depression had similar patterns of abnormal perfusion that differed from those with atypical depression. Strong points of this study included assessment of diagnoses according to DSM-IV criteria, including assessment of both melancholic and atypical features, and inclusion of comparison groups of controls and subjects having undifferentiated depression. A weakness is that the controls are not further described. Bruder et al (2002) assessed chimeric faces as a measure of perceptual asymmetry. A chimeric face consists of fusion of a neutral right half-face with a smiling left half-face. Its mirror image (creating a neutral left half-face fused with a smiling right half-face) is randomly placed above or below. The task is to quickly determine which of the two faces is happier. Preference for choosing one side as happier relative to the other has been interpreted as reflecting increased activation of the contralateral parietal lobe (Heller, 1993) , although inhibitory mechanisms could also be hypothesized. As patients with atypical depression had been shown to have a different auditory asymmetry than those with melancholia (Bruder et al, 1989) , it was hypothesized that these groups would also differ on this visual task. Bruder et al (2002) reported that depressed patients with atypical features were significantly more likely than never depressed controls to report the chimeric face with the smile on the left to be happier. This may indicate relatively increased right parietal processing (Heller, 1993) . In contrast, depressed patients without atypical features were significantly less likely than those with atypical features to report the left-sided smile to be happier.
Decreased preference for the left-sided smile was especially strong for the nine patients with melancholic features, who showed significantly increased favoring of right-sided smiles relative to never depressed controls, but did not differ significantly from patients with undifferentiated depression. Controls' ratings fell between those of the patients with melancholia and those with atypical features. In agreement with the Fountoulakis study, depressed patients with neither atypical nor melancholic features were more similar to those with melancholia than patients with atypical features. The strengths of the Bruder et al study are inclusion of comparison groups of never depressed controls and of a group with undifferentiated depression. A conceptual problem unresolved by the Bruder et al results is the status of undifferentiated depression, as undifferentiated patients did not differ from either controls or patients with melancholia. Thus, whether undifferentiated patients are 'normal' or should be considered with those having melancholia is not resolved by these data, possibly because of few subjects with melancholia (N ¼ 9). Fotiou et al (2003) assessed pattern-reversed visual evoked potentials in 50 subjects with major depression and 20 controls using EEG evoked potential measurements after a visual stimulus. DSM-IV atypical and melancholic features were assessed in the depressed subjects. N80 and P100 latencies were significantly shorter in depressed subjects with atypical features (N ¼ 14) than in control subjects. In contrast, those with melancholic features (N ¼ 16) had significantly prolonged N80 and P100 latencies relative to controls and depressed subjects with atypical features. Thus, controls again lay between the two depressive subtypes. Fotiou et al did not report results for the patients with undifferentiated depression.
These six studies are consistent, suggesting that atypical depression does not have the biological features of melancholia. Four studies show significant differences between atypical and undifferentiated depression, and none found undifferentiated depression to differ from melancholia. Furthermore, control means often lie between those of patients with atypical depression and the other two depressed groups. Thus, depression with atypical features appears a biologically distinct group, arguing for its discriminant validity.
Course of Illness
In their validity review for the DSM-IV Affective Disorders Task Force (see Table 4 ), the Columbia group reported earlier onset and a more chronic illness in research patients with atypical depression compared with patients with melancholia (Stewart et al, 1993) . Subsequent studies of treatment-seeking patients also found patients with atypical depression have an earlier age of onset (Posternak and Zimmerman, 2002; Perugi et al, 1998; Benazzi, 1999 ) and a more chronic illness (McGinn et al, 1996; Posternak and Zimmerman, 2002 ) than other depressed patients. Corroboration by epidemiological studies (Angst et al, 2002; Matza et al, 2003; Kendler et al, 1996) suggests these findings are not artifacts of self-selection or referral bias. Despite occasional discrepancies (Benazzi, 1999; Asnis et al, 1995) , the preponderance of evidence is that early onset and chronic illness characterize atypical depression relative to other depressed patients.
Course of illness can also be characterized by determining consistency of symptoms and depressive subtype on different occasions. Clearly, illnesses can present differently on different occasions (eg, bipolar disorder, syphilis), but consistency of symptoms over time suggests that core features are being assessed. Nierenberg et al (1996) reported 32 remitted depressed patients who later became depressed again. At relapse or recurrence, 76% had vegetative symptoms similar to initial presentation. Concordance was high whether initial symptoms were atypical (ie, hyperphagia/hypersomnia) or typical of melancholia (ie, anorexia/insomnia). Kendler et al (1996) re-interviewed over 1000 female twin pairs a year after an initial interview; each interview assessed the previous 12 months. In twins reporting depression during both years, 73% reported the same symptoms (ie, atypical vs. typical) at the second interview as they had initially.
In 1978, Angst et al (1984) identified nearly 400 Zurich 19-to 20-year olds who rated themselves above the 85th percentile on the depression subscale of the SCL-90 (Derogatis, 1977) from among a much larger epidemiological sample. This enriched community sample was reinterviewed four times over 7 years (Angst et al, 2002) . Depending on which interviews were compared, 67-75% of subjects diagnosed with 'typical' depression at one occasion were also diagnosed as having typical depression at a second occasion. Overall, 45-65% of subjects diagnosed as 'atypical' on one occasion were also judged atypical at a second interview. It is unclear whether incongruent subjects manifested too few symptoms at the incongruent interview for either subtype, or met criteria for features of the alternative subtype. Poor inter-rater reliability would limit concordance and reliability was not reported. The Nierenberg, Kendler, and Angst studies suggest that depressive neurovegetative symptoms are moderately stable, but do not address how often patients shift subtype, especially over longer periods. An alternative hypothesis might be that symptoms are pathoplastic, such that early in life hyperphagia and hypersomnia are more likely, while decades later the same disorder manifests with anorexia and insomnia. Longer follow-up studies, such as that of Angst et al projects, may determine whether patients with early-onset atypical depression will have melancholiaassociated symptoms later in life, or remain with atypical symptoms.
Pharmacological Dissection
Two studies applied the principles of pharmacological dissection (Table 5) . Stewart et al (1998) , for example, showed a significant three-way interaction among treatment (imipramine, placebo), subtype (atypical, nonatypical), and treatment response (change in the HAMD score). This was accounted for by those with atypical depression having no better improvement on drug than placebo, whereas patients without atypical depression had a robust imipramine effect. Joyce et al (2002) randomly assigned 195 patients with major depression to treatment with nortriptyline or fluoxetine. Among patients without atypical depression, the two drugs were equally effective, and did not differ between those with melancholia (fluoxetine response: 56%; nortriptyline response: 39%) and with undifferentiated depression (fluoxetine response: 57%; nortriptyline response: 43%). In contrast, among patients with atypical depression, fluoxetine was significantly more effective (4/6 ¼ 67% responded) than was nortriptyline (0/10 ¼ 0%; exact p ¼ 0.02); the tricyclic antidepressant was also significantly less effective for atypical depression than for other depressed patients. However, the superiority of fluoxetine over tricyclic for atypical depression was not corroborated in a larger study (McGrath et al, 2000) . Collectively, these studies corroborate earlier studies suggesting relatively poor tricyclic response in depression with atypical features Quitkin et al, 1988; Quitkin et al, 1990) . Kendler et al (1996) interviewed over 1000 female twin pairs to assess familiality of disorders. Atypical depression was not directly addressed. However, a latent class analysis applied to 16 depressive symptoms produced four depressive subtypes. Kendler et al considered one subtype to approximate atypical depression as hyperphagia and hypersomnia were common in this group. When monozygotic twins both reported a depressive episode, it was significantly more likely that both or neither was in the atypical subgroup than only one twin. This suggests a familial, possibly genetic, contribution to the etiology of atypical depression, but familiality was not shown in dizygotic twins, possibly owing to lower power. Lam and Stewart (1996) observed that points of rarity have not been reported for atypical depression, arguing against its validity. However, points of rarity are more persuasive when present than when absent. As biology specific for atypical depression has not been elucidated, it is not surprising that points of rarity have not surfaced, even if they exist.
Family History

Points of Rarity
Summary of Post-DSM-IV Validity
These studies suggest that patients with atypical depression are distinct from melancholic patients in terms of course of illness, biology, expected treatment response, and familial aggregation. Collectively, these post-DSM-IV studies support the inclusion of an atypical features modifier for DSM-IV major depression and dysthymia.
However, Parker et al (2002) argued that comparing atypical depression with melancholia, as was done in the petition for including atypical depression in DSM-IV (Rabkin et al, 1996) , is not as instructive as would be a comparison between atypical depression and other nonmelancholic depression. Unless atypical depression is differentiated from depressed patients with neither melancholic nor atypical features, applying atypical criteria could be a cumbersome way of saying melancholia is not present. McGinn et al (1996) , Anisman et al (1999) , Fountoulakis et al (2004 ), Bruder et al (2002 , Stewart et al (1998), and Joyce et al (2002) , partially answered the challenge of Parker et al (2002) (see Table 6 ). All studies compared depressed patients having atypical features with other depressed patients, five including an undifferentiated group having neither melancholic nor atypical features. In all four studies that included patients with melancholic illness, those with atypical features differed (McGinn et al, 1996; Fountoulakis et al, 2004; Bruder et al, 2002; Joyce et al, 2002) . In all five studies including an undifferentiated group, those with atypical features differed (McGinn et al, 1996; Anisman et al, 1999; Fountoulakis et al, 2004; Bruder et al, 2002; Joyce et al, 2002) . One study did not differentiate which patients without atypical depression had melancholia, but did show good imipramine response in those without atypical depression relative to those with atypical depression (Stewart et al, 1998 ) (see Table 5 for proportions responding). Furthermore, none of the four studies that reported on both patients with melancholia and undifferentiated patients found differences between these latter two groups. Finally, controls either did not differ significantly from undifferentiated subjects or had values between the nonmelancholic/nonatypical patients and those with atypical features. Collectively, these findings suggest that the important distinction is not between melancholic and nonmelancholic depression but between atypical and nonatypical depression. This distinction within nonmelancholic depression represents further evidence for the validity of atypical depression. 
Clinical Implications
Regardless of a syndrome's heuristic validity, the ultimate test is its clinical utility. One might argue that a category for chronic depression already exists, namely dysthymia. However, dysthymia is conceptually orthogonal to atypical depression. Furthermore, in one study of atypical depression, presence or absence of dysthymia (or of major depression) was not significant, whereas other variables such as age of onset and chronicity were . We are unaware of other studies addressing the relative validity and utility of dysthymia vs. atypical depression. Currently, it appears that atypical depression is more important than dysthymia in predicting treatment outcome.
As tricyclic antidepressants and monoamine oxidase inhibitors are currently little used, clinicians may feel they have little reason to assess patients for atypical features. We argue this is short-sighted. First, it was early noted that electroconvulsive treatment (ECT) is ineffective for patients with atypical depression (Sargant, 1960) . We are unaware of definitive corroboration of this observation, but it agrees with our experience. If true, when treatment options for refractory depression come to TCA vs. ECT vs. MAOI, treatment planning should take presence or absence of atypical depression into consideration, as MAOIs are welldemonstrated to be effective for this group, whereas ECT and TCA are not. Thus, although its clinical utility lies later in sequential treatment algorithms, the clinical advantage of assessing atypical features seems apparent.
An additional clinical utility in identifying atypical depression may be in adolescents. TCAs have not been shown to be effective in general in adolescents (Geller et al, 1999; Hazell et al, 2002) , or in depressed adolescents with atypical features whereas SSRIs have generally not been effective for depressive illness in children (Mandoki et al, 1997; Keller et al, 2001; Whittington et al, 2004; Wagner et al, 2006 ) except fluoxetine (Emslie et al, 1997; Emslie et al, 2002; Whittington et al, 2004) . The early onset of depressive illness in patients suffering from atypical features likely results in an increased percentage of atypical depression among depressed teenagers, perhaps accounting for these findings. Despite the belief that dietary indiscretion may be increased in adolescents, the likelihood of increased atypical depression in this age group suggests a reappraisal of MAOIs for adolescent depression.
The safer transdermal selegiline (Barrett et al, 1997) and reversible MAOIs, such as moclobemide (Korn et al, 1987) , should be considered for patients with atypical depression, especially in depressed adolescents.
CONCLUSIONS
Atypical depression meets the Robins and Guze (1970) criteria for validity as amended by Klein (1989) and Kendell (1989) . Depressed patients meeting the DSM-IV criteria for atypical features differ from those with melancholic features in their symptoms (by definition), course of illness, biology, family history of depressive illness, and treatment response. Although fewer studies address the relationship between atypical depression and other nonmelancholic depression, those that do also suggest atypical depression is a distinct subgroup. In addition, this category may have clinical utility in implementing treatment strategies for refractory depression. For all these reasons, depression with atypical features appears to be a valid entity, useful both heuristically and clinically.
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